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PROJECTILE ASSEMBLY WITH
STABILIZATION/OBTURATION
ENHANCEMENT

FIELD OF THE INVENTION

The present invention 1s generally directed towards projec-
tiles, such as slugs with polymer projectile seating bases, for
example a sabot with a projectile seating base, and means for
enhancing the performance thereof.

BACKGROUND OF THE INVENTION

Slugs or bullets fired from shotguns fitted with rifled bar-
rels or from muzzleloaders are often fitted with a sabot that
releases the slug or bullet as the projectile exits the muzzle of
the firearm. Sabots significantly improve the range and accu-
racy of the projectile by engaging the rifling of the barrel to
impart spin to the projectile and also seal the barrel around the
projectile to prevent leakage of the generated propellant gas-
ses around the projectile. Sabots for small arms, such as
shotgun slugs or for muzzleloaders, typically comprise a
plurality of wings extending from a base portion configured
as a projectile seating base on which the projectile 1s seated.
Prior to firing, the wings are folded forwardly to form a recess
configured as a cup for recerving the projectile. As the saboted
projectile travels down the barrel during firing, the wings
and/or projectile seating base engage the ritling of the barrel
to 1impart spin to the projectile. Once the saboted projectile
exits the muzzle, the wings flare open, flexing where they
attach to the projectile seating base, to slow the sabot and
release the projectile to travel on to the target.

Sabots used for conventional fircarms are often injected
molded as a single body 1n a simple manufacturing process
that maintains a low cost per unit of ammunition. Polymers,
such as high density polyethylene, provide favorable charac-
teristics such as engagement of barrel rifling, absorption of
shock peaks from the propellant, and gas sealing. However,
an inherent drawback of polymer sabots 1s that the polymer
can unevenly axially deform, disintegrate or destruct when
subjected to the high pressure forces used to fire the projec-
tile. In particular, the projectile seating base, which 1s 1nter-
mediate or sandwiched between the projectile and the propel-
lant charge, experiences the significant compression during
firing often resulting in substantial deformation. Uneven axial
deformation of the projectile seating base and other parts of
the sabot can impart generate a wobble, yaw, precession,
and/or nutation of the projectile particularly after the projec-
tile leaves the barrel resulting 1n diminished accuracy. Such
uneven deformation and disintegration 1s also believed to
elfect the uniform deployment of the wings after the sabot
exits the muzzle. In addition, higher ambient temperatures
have been observed to increase disintegration of sabots hav-
ing discs further diminishing the accuracy of the projectile.

Efforts have been made to reinforce polymer sabots and
improve performance and accuracy. Metal discs are disclosed
in U.S. Pat. Nos. 4,574,703, 5,214,238 and 7,302,892, posi-
tioned rearwardly of or embedded within the projectile seat-
ing base of the sabot to reinforce the projectile seating base
and provide an “area multiplier”. Typically such metal discs
are made of steel. The added weight of the larger metal discs
for reinforcing sabots, particularly steel discs, increases the
overall weight of the saboted projectile, requiring more pro-
pulsion for providing the same muzzle velocity for the pro-
jectile. Moreover, the manufacture of sabots with discs such
as shown 1n the 892 patent require more difficult and com-
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plicated molding techniques, for example, insertion of the
metal disc 1n a mold cavity before injection of the polymer

resin.

The deformation of sabots may be exaggerated with sabo-
ted projectiles used 1n muzzle loaded firearms where the
saboted projectile 1s loaded flush against the propellant
charge. Unlike shotgun cartridges where compressible plastic
wadding 1s positioned against the rear of the saboted projec-
tile, the saboted projectile 1s positioned directly against the
propellant charge and can allow for even greater deformation
ol the projectile seating base.

In addition to projectile seating bases 1n sabots of shotgun
slugs, other projectile seating bases can be improved to pro-
vide more controlled uniform axial compression and thereby
more uniform force to the projectiles and better accuracy.

There 1s a need for cartridge configurations where disinte-
gration of the sabot 1s minimized with minimal additional
weilght and minimal additional cost. There 1s a need for shot-
oun shells with saboted projectiles with enhanced perfor-
mance 1mncluding consistently improved accuracy even under
clevated and varying operating temperatures.

SUMMARY OF THE INVENTION

A sabot, mm an embodiment of the present invention,
includes a base and a nigid backside pusher plate abutting,
confronting, or facing the projectile seating base of the sabot.
The pusher plate further comprises at least one forwardly
extending axial projection extending partially or fully
through the projectile seating base of the sabot. The inventors
found that non-uniform axial deformation and/or disintegra-
tion of the projectile seating base during firing causes the
projectile to rotate out of alignment with longitudinal axis
defined by the barrel of the firearm. The misalignment of the
projectile combined with the spin imparted by the rifling of
the barrel results 1n a “wobbling” projectile in which the
projectile 1s cycling or rotating around the ballistic path of the
projectile with the longitudinal axis defined by the projectile
being transverse to the ballistic path.

The projection of the pusher plate can be positioned 1n
alignment with the central longitudinal axis of the projectile
and barrel to guide the axial deformation of the seating base
portion such that the longitudinal axis of the projectile
remains 1n alignment with the longitudinal axis of the barrel.
During the firing of the propellant, the projectile seating base
of the sabot, directly behind the slug, 1s highly compressed.
With the projection of the pusher plate extending axially 1n
the base portion, any yaw of the pusher plate 1s effectively
prevented by the stabilizing effect of the projection rigidly
attached to the disk, the projection extending into and axially
fixed within the projectile seating base portion of the sabot.
Even upon firing, this axial fixation of the projection 1s main-
tained or enhanced as the base portion 1s highly compressed.
This “axial fixation™ in turn prevents or minimizes any non-
uniform forward motion of the plate (that 1s a “vaw™) in that
the disk portion 1s rigidly attached to the projection. This then
prevents or minimizes any non-uniform deformation of the
projectile seating base. Generally, 1t 1s believed that the far-
ther forward the projection extends 1n the base portion, pre-
suming the disk and projection are rigid and rnigidly attached,
the greater the yaw prevention of the pusher plate lessening,
the non uniform axial deformation of the base portion and
increasing the stability of the projectile.

Thus, a feature and advantage of embodiments of the
invention 1s that the highly compressed state of the projectile
seating base from the propellant forces, acting through the
pusher plate, and the setback forces of the slug, 1s utilized to
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prevent non uniform deformation of the projectile seating
base of the sabot. The original position of the projection 1s in
axial alignment and the disc portion 1s fixed to the projection
and thus the axial alignment of the projection and the perpen-
dicular positioning of the pusher plate 1s maintained as the
sabot travels down the barrel, precluding uneven or non-
uniform compression of the projectile seating base of the
sabot and precluding or minimizing wobble of the projectile.

A feature and advantage of embodiments of the invention 1s
that obturation of the projectile seating base 1s enhanced by
the uniform axial compression and radial deformation of the
projectile seating base, thereby providing better engagement
with rifling and better sealing with the interior of the barrel.

A feature and advantage of particular embodiments of the
invention 1s that the projection or projections extending from
the plate can reduce compressive axial forces on the projectile
seating base by transferring a portion of the propellant forces
past a portion of the axial length of the projectile seating base,
to the slug or to portions of the projectile seating base adjacent
the slug. During firing, the projectile seating base portion of
the sabot 1s sandwiched between the propellant force of the
gases generated from the 1gnited propellant and the opposing
setback forces of the projectile created by the inertia of the
projectile. These opposing forces weaken and unevenly “pan-
cake” the base of conventional sabot weakening the sabot or
misaligning the projectile within the sabot. The reduction of
the compressive forces at the rearward portion of the projec-
tile seating base provided by the axially extending projection
1s believed to contribute 1n the substantial elimination the
uneven deformation of the projectile seating base during fir-
ing that otherwise imparts wobble to the slug. Specifically, the
even or lack of deformation provided by the axially extending
projection of the pusher plate maintains the alignment of the
longitudinal axis of the bullet with the axis of the barrel
reducing wobble in the bullet after the bullet leaves the barrel.

High temperatures were also found to soften the polymer
material of the sabot, thereby increasing the deformation or
disintegration of the sabot. In one aspect, the projection rein-
torces the projectile seating base portion to reduce deforma-
tion or disintegration of the sabot despite the softening of the
projectile seating base from the high temperatures. A feature
and advantage of embodiments of the pusher plate 1s that said
plate 1s more rigid and more heat resistant than the projectile
seating base portion. The pusher plate positioned at the rear
surface of the projectile seating base does not deform upon
firing to the extent that the projectile seating base would
deform upon firing.

A shotgun shell, according to an embodiment of the present
invention, comprises a shotgun shell with a tubular casing,
propellant, wadding, a slug and a sabot, the sabot having a
base and a pusher plate abutting, confronting or facing toward
the projectile seating base of the sabot. The propellant posi-
tioned at one end of the casing beneath the wadding with the
saboted slug being positioned forward of the wadding. The
pusher plate may be attached to the rearward end of the sabot
by the post extending down a central axis of the projectile
seating base 1nto the projectile seating base. The pusher plate
can be positioned on the exterior end of the projectile seating
base 1n between wadding and the sabot and further comprise
at least one forwardly extending axial projection extending at
least partly through the projectile seating base of the sabot. In
an embodiment of the invention, the pusher plate can be a disc
portion configured as a thin flat disc shape, wherein the pro-
jection 1s configured as a post or prong extending into the
projectile seating base.

In one aspect, the rear end of the projectile can define a
conical or converging recess for receiving a corresponding
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forward projection of a pusher plate. Upon i1gnition of the
propellant, forward pressure of the 1gnited propellant acts on
the disc and the projection 1n the converging recess provides
a centering effect on the disc and moreover encourages uni-
form axial deformation of the projectile seating base portion.

An embodiment of the invention 1s a method of manufac-
turing a shotgun shell with a slug. The method comprises
injection molding a sabot having a base at a rearward end,
foldable petals extending forwardly from the base, and a
central recess at the rearward end of the base. Further the
method comprises inserting a pusher plate with a central axial
post 1nto the central recess. The method further comprises
installing a slug in the sabot, installing propellant, wading,
and the sabot with the slug into a shotgun shell casing. A
feature and advantage of the invention 1s that assembly steps
and complexity of the manufacture 1s reduced and the shotgun
shell performance 1s increased compared to other prior art
configurations of shotgun shells with metal plates embedded
in the sabot.

In one aspect, conventional shotgun shell components,
including conventional sabots and conventional projectiles,
can be assembled 1n accord with the invention by insertion of
the projection of the pusher plate into the rear surface of the
projectile seating base and then otherwise conventionally
assembled. In one aspect, the conventional wadding may be
slightly shortened axially to accommodate the thickness of
the pusher plate. A feature and advantage of embodiments of
the invention 1s that this mnexpensive additional component
provides increased accuracy and reduces obliterated sabots.

A polymer sabot, according to an embodiment of the
present 1nvention, comprises a pusher plate with a forward
extending axial projection that controls the application of
force to the projectile seating base to mimimize or control the
deformation of the projectile seating base and can practically
climinate excess deformation or failure of the sabot. The
pusher plate 1s positioned against the rear of the projectile
seating base and comprises at least one projection extending,
axially into the projectile seating base. The projection can be
s1zed such that the end of the projection 1s proximate the rear
ol the projectile once the projectile 1s seated on the polymer
base. The projection comprises a rigid material to reduce
axial compression of the polymer base as a result the oppos-
ing setback and propellant forces. The projection can also
comprise a heat insensitive material to maintain the shape of
the projectile seating base when the projectile seating base 1s
exposed to high temperatures. In one aspect, several projec-
tions can be spaced around the central longitudinal axis of the
sabot to prevent misalignment of the projectile as the projec-
tile seating base 1s compressed.

A sabot assembly, according to an embodiment of the
present invention, comprises a sabot and a pusher plate. The
sabot comprises a projectile seating base and at least two
wings or petals extending from the base portion. The projec-
tile seating base defines a seat that cooperates with the wings
or petals to form a cup for recerving a projectile. The pusher
plate 1s positioned against the rear of the projectile seating
base and further comprises at least one projection extending
axially mto the base portion. In one aspect, the diameter of the
pusher plate can approximate the diameter of the polymer
projectile seating base such that the majority or all of force
generated by the ignited propellant i1s transferred to the pusher
plate rather than polymer base portion. A feature and advan-
tage of particular embodiments with forward axially extend-
ing projections, recesses for receiving the axially extending
projections can be preformed 1n the projectile seating base to
facilitate manufacture and assembly of a sabot/pusher plate
assembly.
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In an embodiment of the invention, a wobble stabilizing
assembly comprising a cylindrical polymer portion with a
central axis, a forward end and a rearward end, a disc with a
central axially extending prong or post 1s positioned at the
rearward end of the cylindrical polymer portion with the
prong or post extending into the cylindrical polymer portion.
The disc extends perpendicularly to the axially extending
prong or post and 1s fixed thereto. The cylindrical polymer
portion 1s positioned behind, directly engaged with or spaced
from, a projectile to be fired. The propellant positioned rear-
wardly of the wobble stabilizing assembly, either 1n direct
contact or spaced therefrom. Upon firing the axial compres-
sion of the cylindrical polymer portion 1s controlled to be
uniform by way of the disc and central axial post fixed thereto.
In embodiments of the invention the cylindrical polymer por-
tion may have a central recess on the rearward side to receive
the projection during an assembly step. The recess may also
be tapered such that the outward radial expansion of the
cylindrical polymer

In an embodiment of the invention, an obturation enhance-
ment assembly comprising a cylindrical polymer base with a
central axis, a forward end and a rearward end, a disc with a
central axially extending projection 1s positioned at the rear-
ward end of the cylindrical polymer base with the projection
extending into the cylindrical polymer base. The periphery of
the disc 1s 1n a plane perpendicular to the axially extending,
projection and 1s fixed thereto, such as being unitary or a press
fit. The cylindrical polymer portion 1s positioned behind,
directly engaged with or spaced from, a projectile to be fired
in a barrel. The propellant positioned rearwardly of the
wobble stabilizing assembly, either 1n direct contact or spaced
therefrom. Upon firing the axial compression of the cylindri-
cal polymer portion 1s controlled to be uniform to provide
uniform radial expansion of the cylindrical polymer portion
around the entire circumierence of the cylindrical polymer
portion by way of the disc and central axial post fixed thereto.

In an embodiment of the invention, a wobble stabilizing
and/or obturation enhancement assembly comprising a cylin-
drical polymer base with a forward end and a rearward end,
the forward end to be facing a projectile, and a disc with a
central axially and forwardly extending projection, the disc 1s
positioned at the rearward end of the cylindrical polymer base
with the projection extending into the cylindrical polymer
portion. The cylindrical polymer base may be a portion of a
unitary sabot or 1t may be a discrete component. As a discrete
component 1t may be used in shotgun slug applications
behind a sabot. It may effectively replace or minimize a
separate wadding component. It may be formed of polyeth-
ylene, high density polyethylene, other polymers and may be
solid therethrough, such as formed 1n conventional 1njection
molding, or may have some porosity or spacing therein to
increase axial compression.

In embodiments where the cylindrical polymer base 1s a
discrete component, with the pusher plate at the rearward
side, and where the polymer base 1s 1n direct engagement with
the projectile, cooperating engagement feature may be pro-
vided to the forward end of the cylindrical base and the
rearward end of the projectile such that as the cylindrical base
obturates upon firing, and rotates due to the ritfling, the pro-
jectile also will rotate. The cooperating engagement features
may be a star shaped projection and a star shaped recess, a
diametric r1ib on the cylindrical base portion and a matching
diametric recess on the rearward end of the projectile. Such an
embodiment 1s highly suitable for muzzle loading applica-
tions.

In one embodiment, the projection can comprise a single
post extending along the central axis of the cylindrical poly-
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mer base. In another aspect, the projection can comprise a
plurality of posts extending axially into the projectile seating
base along an axis parallel to the central axis of the sabot. In
this configuration, the posts are spaced evenly around the
central axis to facilitate even force distribution through the
polymer base. In yet another aspect, the projection can com-
prise a ring shape 1 which the ring 1s centered on the central
axis ol the sabot. The projections can comprise combination
of rings and posts or can be tapered posts or spear shaped
members. In another embodiment, the projection can be a
central axial taper on forward side of the disk. The rearward
side of the disk may have a complementary shape such that
the disc 1s readily formed by conventional stamping. In an
embodiment the central projection may be a separate prong
with a head inserted through a disc and secured 1n place.

In one aspect, the projection can extend through the pro-
jectile seating base and engages the rear of the projectile
either before firing or after firing during axial compression of
the projectile seating base. The back side of the pusher plate
1s seated against the wad, which 1n turn 1s seated against the
propellant. Upon i1gnition of the propellant, the generated
gases push the wad against the pusher plate, which transfers
the force through the projection to the rear of the projectile to
act against the setback force created by the inertia of the
projectile. As the 1nertia of the projectile 1s the primary resis-
tive force preventing forward movement of the saboted pro-
jectile, the transier of the propellant force to the projectile by
the central projection causes the saboted projectile to move
torward with reduced compression of the projectile seating
base portion. Alternatively, the projection controls the defor-
mation of the projectile seating base by the compressive force
such that the projectile remains evenly seated on the projectile
seating base despite the deformation, that 1s no yaw or pitch 1s
introduced to the pusher plate.

A method, according to an embodiment of the present
invention, ol minimizing deformation of a sabot due to com-
peting setback forces created by the inertia of a projectile
seated within the sabot and propellant forces for propelling
the saboted projectile, comprises positioning a pusher plate
against the rear of the projectile seating base portion, wherein
the pusher plate comprises a projection extending axially. The
method further comprises directing the propellant force
against the pusher plate such that a portion of the force 1s
directed by the projection through the projectile seating base
and 1nto the rear of the projectile rather than the through the
polymer base portion. Note in embodiments a projection(s)
may extend rearwardly into the wadding and still provide a
stabilizing effect, that 1s prevent or minimize non uniform
axial displacement, that 1s yaw, of the disc portion thus con-
trolling uniform deformation of the rear end of the sabot.

In an embodiment of the invention, a projectile assembly
comprises an axially compressible and deformable cylindri-
cal portion, positioned intermediate a projectile and a propel-
lant, and has at an end face (rearward) towards the propellant,
a disc and a central axial projection fixed to the disc and
extending into the cylindrical portion. In embodiments, the
axially compressible and deformable cylindrical portion 1s a
polymer. In any of the above embodiments, the axially com-
pressible and deformable cylindrical portion is a seating base
for direct engagement with the projectile. In any of the above
embodiments, cooperating features on a rear side of the pro-
jectile and the forward side of the cylindrical portion facilitate
the joint rotation of the cylindrical portion and the projectile.
In any of the above embodiments, the cylindrical portion 1s
the base portion of a sabot wherein wings extend forward
from the cylindrical portion. In the preceding embodiment,
the sabot and projectile are part of a shotgun slug cartridge. In
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above embodiments the cylindrical portion 1s wadding 1n a
shotgun shell cartridge. In above embodiments, the cylindri-
cal portion 1s configured to it muzzle loading guns and to
engage a muzzle loading projectile. In any of the above
embodiments, the disc 1s circular and the projection 1s rod
shaped. In the above embodiments, the disc 1s circular and the
projection has a taper. In any of the above embodiments the
rearward facing surface of the cylindrical portion has an axial
recess. In the preceding embodiment the axial recess 1s a bore
extending into or through the cylindrical portion. In above
embodiments, the axial recess has a taper going forward. In
any of the above embodiments, the cylindrical portion 1s s1zed
to obturate the barrel of the firearm 1n which 1t 1s used.

In an embodiment, a projectile assembly for conveying a
projectile through a firearm barrel, the projectile assembly
comprises: a projectile; a cylindrical polymer base positioned
rearwardly of the projectile, the cylindrical polymer base
having a forward end facing the projectile, a rearward end,
and a length; a pusher plate 1n engagement with the rearward
end of the cylindrical polymer base, the pusher plate having a
disc portion with a periphery and a forwardly extending pro-
jection with a tip end extending from the disc portion and
spaced from the periphery of the disc portion, and the for-
wardly extending projection extending into the cylindrical
polymer base. In an embodiment, the cylindrical polymer
base 1s unitary with a plurality of forwardly extending wings
defining a sabot, the cylindrical polymer base and wings
defining a projectile cup with the projectile seated therein.
The sabot may be utilized 1n a shotgun shell cartridges with a
slug.

A muzzleloader projectile, according to an embodiment of
the present invention, comprises a projectile body, a polymer
projectile seating base and a pusher plate having at least one
axially extending projection. The projectile body comprises a
generally conical shape and defines a longitudinal axis. The
projectile body also defines an elongated inset cavity trans-
verse to the longitudinal axis and positioned at the rear of the
projectile body. The polymer base similarly comprises an
clongated projection corresponding to the 1nset cavity of the
projectile body. The muzzleloader projectile 1s assembled by
positioning the polymer base against the rear of the projectile
body such that the elongated projection interlocks with the
clongated inset cavity. The projection can then be inserted
into the polymer base such that the polymer base 1s sand-
wiched between the pusher plate and the projectile body.

In one aspect, the radius of muzzleloader projectile 1s
nominally less than the mner diameter of the barrel prior to
firing such that the muzzleloader can drop down the barrel
without engaging or mimmally engaging the rifling of the
projectile. The reduced diameter of the projectile allows 1t to
be rammed down the barrel with minimal resistance during,
loading. During firing the pusher plate causes the polymer
base to expand radially to engage the ritling of the barrel. The
expanded base obturates the barrel to prevent leakage of
propellant gases around the projectile body as the projectile
travels through the barrel to efficiently fire of the projectile.
The pusher plate creates and controls the radial expansion of
the polymer base such that the polymer base expands evenly,
radially outward to seal the projectile to the barrel. Similarly,
the engagement of the polymer base to the rifling imparts spin
to the projectile body through the interlocking cavity of the
projectile body and ridge of the polymer base.

A method, according to an embodiment of the present
invention, for loading a muzzleloader comprises providing a
projectile body, a polymer base and a pusher plate having at
least one axially extending projection. The projectile body
defines a longitudinal axis and an elongated inset cavity trans-
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verse to the longitudinal axis at the rear of the projectile body.
The polymer base further comprises an elongated ridge

shaped to correspond to the elongated inset cavity. The
method further comprises positioning the polymer base
against the rear of the projectile body such that the elongated
ridge interlocks with the inset cavity of the projectile body,
thus imparting torque to the projectile. The method also com-
prises 1nserting the projection into the rear of the polymer
base to sandwich the polymer base between the pusher plate
and the projectile body. The method further comprises drop-
ping a propellant charge down a barrel. Finally, the method
comprises dropping the assembled projectile down the barrel
such that the pusher plate 1s proximate to the propellant
charge.

The above summary of the various representative embodi-
ments of the invention 1s not intended to describe each illus-
trated embodiment or every implementation of the invention.
Rather, the embodiments are chosen and described so that
others skilled in the art can appreciate and understand the
principles and practices of the invention. The figures in the
detailed description that follow more particularly exemplily
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be completely understood in consider-
ation of the following detailed description of various embodi-
ments of the invention 1n connection with the accompanying
drawings, in which:

FIG. 1 15 a partial cross-sectional side view of a cartridge
having a pusher plate with a single post according to an
embodiment of the present invention.

FIG. 2 1s a perspective view of the pusher plate depicted 1n
FIG. 1.

FIG. 3 15 a partial cross-sectional side view of a cartridge
having a pusher plate with a plurality of posts according to an
embodiment of the present invention.

FIG. 4 15 a perspective view of a pusher plate having three
projections radially spaced from the central longitudinal axis
of the pusher plate.

FIG. 5 1s a partial cross-sectional side view of a cartridge
having a pusher plate with a single ring according to an
embodiment of the present invention.

FIG. 6 1s a perspective view of the pusher plate depicted 1n
FIG. 5.

FIG. 7 1s a partial cross-sectional side view of a cartridge
having a pusher plate with a ring and a single post according
to an embodiment of the present invention.

FIG. 8 1s a perspective view of the pusher plate depicted 1n
FIG. 7.

FIG. 9 15 a partial cross-sectional side view of a cartridge
having a pusher plate with a conical post according to an
embodiment of the present invention.

FIG. 10 1s a partial cross-sectional side view of a sabot-
pusher plate assembly wherein the sabot defines a generally
conical opening for recerving the pusher plate according to an
embodiment of the present invention.

FIG. 11 1s a partial exploded cross-sectional side view of a
sabot-pusher plate assembly wherein the sabot defines a gen-
erally conical opening for receiving the pusher plate accord-
ing to an embodiment of the present invention.

FIG. 12 1s a front perspective view of a sabot-pusher plate
assembly according to an embodiment of the present inven-
tion.

FIG. 13 1s a rear perspective view of a sabot-pusher plate
assembly with the pusher plate in ghost lines according to an
embodiment of the present invention.
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FIG. 14 15 a side perspective view of a muzzleloader pro-
jectile loaded within a barrel, according to an embodiment of

the present invention, prior to firing.

FIG. 135 1s a side perspective view of the muzzleloader
projectile depicted in FIG. 14 immediately after firing.

FIG. 16 1s a partial cross-sectional perspective view of a
muzzleloader projectile according to an embodiment of the
present invention.

FIG. 17 1s a cross-sectional exploded view of a muzzle-
loader bullet, according to an embodiment of the present
invention.

FIG. 18 1s a side exploded view of the muzzleloader
depicted 1n FIG. 14.

FI1G. 19 15 a rearward exploded perspective view of a two-
piece pusher plate, according to an embodiment of the present
invention.

FIG. 20 1s a rearward perspective view of a pusher plate,
according to an embodiment of the present invention.

FIG. 21 1s a rearward perspective view of a pusher plate,
according to an embodiment of the present invention.

FI1G. 22 15 a side view of the pusher plate depicted in FIG.
21.

FIG. 23 1s a cross-sectional side view of a cartridge having,
a sabot with detachable wings and a pusher plate according to
an embodiment of the present invention.

FI1G. 24 1s a cross-sectional side view of a cartridge having
a sabot with a t-shape base portion and a pusher plate accord-
ing to an embodiment of the present invention.

FI1G. 25 15 a cross-sectional side view of a cartridge having
a sabot with a t-shape base portion and without a pusher plate
according to an embodiment of the present invention.

FI1G. 26 1s a cross-sectional side view of a cartridge having
a pusher plate with a protrusion extending through a polymer
base portion of a sabot and engaging the projectile according,
to an embodiment of the present invention.

FIG. 27 1s a cross-sectional side view of a cartridge having,
a pusher plate with a protrusion extending through an elasto-
meric base portion of a sabot and engaging the projectile
according to an embodiment of the present invention.

FI1G. 28 15 a cross-sectional side view of a cartridge having
a pusher plate with a protrusion extending through a polymer
base portion of a sabot and positioned for engagement of the
projectile upon firing and the corresponding compression of
the base portion according to an embodiment of the present
invention.

While the invention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1n the drawings and will be described in
detail. It should be understood, however, that the intention 1s
not to limit the invention to the particular embodiments
described. On the contrary, the intention 1s to cover all modi-
fications, equivalents, and alternatives falling within the spirit
and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

As shown 1n FIGS. 1, 3, 5 and 7, a cartridge 10, according
to an embodiment of the present invention, comprises a sabot
12, a projectile 14, wadding 16, a propellant charge 18 and a
primer 20. The sabot 12 generally defines a cup for recerving
the projectile 14. As depicted, the projectile 14 comprises a
shotgun slug, but can comprise a bullet or any other conven-
tional projectile deployable from the sabot 12. The wadding,
16 1s positioned forward of the propellant charge 18 to trans-
ter the propellant force created by the expanding gases from
the propellant charge 18. The primer 20 1s positioned to be
struck by the firing pin of the fircarm to 1gnite the propellant
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charge 18. As depicted, the cartridge 10 1s a shotgun shell and
turther comprises a casing 22 and a brass head 24. The casing
22 defines an enclosable cylinder for recerving the sabot 12,
projectile 14, wadding 16 and the propellant charge 18. The
brass head 24 reinforces the end of the casing 22 containing
the propellant charge 18 to prevent blowout of the casing 22.

As shown 1n the figures, the sabot 12 has a rear end 23, a
cylindrical outer surface 23, a projectile seating base 26, at
least two wings 28 and a pusher plate 30. The projectile
seating base 26 defines a seat 32 on which the projectile 14
can be seated. The foldable wings 28 extend from the projec-
tile seating base 26 and can be positioned to cooperate with
the seat 32 to define a cup for receiving the projectile 14.
When folded to form a cup shape, the sabot 12 defines a
longitudinal axis a-a, that 1s, parallel with the central longi-
tudinal axis of the projectile. In one aspect, the sabot 12 can be
molded as a single body from a polymer including, but not
limited to, polyethylene, particularly high density polyethyl-
ene. As depicted 1n FIGS. 26-27, 1n one aspect, the wings 28
are separately formed and affixed to the base portion 26. In
this configuration, the wings 28 can be adapted to separate
from the base portion 26 as the sabot 12 exits the barrel of the
firearm.

As depicted 1n FIGS. 24-25, the seat 32 can comprise a
pedestal 56 such that the base portion 26 defines a t-shaped
cross section. The pedestal 56 provides area 1n which the base
portion 26 can expand without significantly affecting the
axial alignment of the projectile 14. In one aspect, as depicted
in FIG. 16, the t-shaped base portion 26 can be provided
without a pusher plate 30. In this configuration, the base
portion 26 can comprise a rigid polymer minimizing defor-
mation of the base portion 26 during firing.

As shown 1n FIGS. 1-8, the pusher plate 30 comprises a
disc portion 34 and at least one projection 36 isertable into
the projectile seating base 26 of the sabot 12. As shown in
FIGS. 1-2, 1n one aspect, the at least one projection 36 can
comprise a single post extending axially into the projectile
seating base 26 along the central longitudinal axis a-a. As
shown 1n FIGS. 3-4, in another aspect, the at least one pro-
jection 36 can comprise a plurality of posts extending axially
into the base 26 along axis parallel to the central longitudinal
axis a-a. As shown 1n FIGS. 5-6, in vet another aspect, the at
least one projection 36 can comprise a least one ring centered
on the central longitudinal axis a-a. Additionally, as shown 1n
FIGS. 7-8, the at least one projection 36 can comprise a
combination of rings centered on the central longitudinal axis
a-a and posts extending along or in parallel to the central
longitudinal axis a-a. Finally, as shown in FI1G. 9, the at least
one projection 36 can comprise a generally conical shape
centered on the central longitudinal axis a-a. In all configu-
rations, the pusher plate 30 can comprise a rigid material
including, but not limited to, aluminum, steel and other met-
als and metal alloys. In particular embodiments, the pusher
plate may be formed of polymers or composite materials or
other materials that are more rigid and more heat resistant
than the matenal of the sabot or separate projectile seating
base. For example, the pusher plate may be formed of poly-
ctheretherketone. Other examples include ceramic matenals
or filled polymers.

In operation, the disc portion 34 of the pusher plate 30 1s
positioned between the base 26 and the wadding 16 such that
the wadding 16 pushes against the pusher plate 30 to propel
the saboted projectile 14 down the barrel. In one aspect, the
disc portion 34 1s sized such that diameter of the disc portion
34 approximates the diameter of the base 26. Similarly, the at
least one projection 36 can be sized such that the end or edge
of the projection 36 1s positioned proximate to or against rear
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of the projectile 14. The projection 36 provides axial support
for the projectile seating base 26 that prevents or controls
axial deformation of the projectile seating base 26 from the
opposing setback and propellant forces.

In one aspect, the projections 36 can be positioned to
control the deformation of the projectile seating base 26 such
that the seat 32 remains perpendicular to the longitudinal axis
a-a as the projectile seating base 26 deforms. In this configu-
ration, the projections 36 can be positioned proximate to the
rear of the projectile 14 without engaging the rear of the
projectile. In particular embodiments, the disc portion and
projection are unitary and formed of metal such as aluminum.
In other embodiments, a tack-like member may be inserted
into a disc to form a composite pusher plate. See, for example,
FIG. 19. The disc portion may be circular, that 1s disc shaped,
and particularly where the invention 1s utilized with a 12
gauge cartridge, may have a thickness of 0.020 to 0.040
inches. In other embodiments, particularly where the mven-
tion 1s utilized with a 12 gauge cartridge, the disc portion may
be 0.015 to 0.100 inches thick. In other embodiments, par-
ticularly where the mvention 1s utilized with a 12 gauge
cartridge, the disc portion may be 0.015 to 0.200 inches thick.
In an embodiment, the thickness may be about 0.027 inches
thick. The projection can be a post configuration, with a
cylindrical rod shape having a diameter of about 0.10 inches.
In other embodiments the post may have a diameter of about
0.05 to 0.15 inches. In other embodiment the post may have a
diameter of about 0.05 inches to about 0.15 inches. In
embodiments, the post may have a length of about 0.145
inches. In embodiments, the projection may extend about
0.10 to 0.20 from the disc portion of the pusher plate. In
embodiments the length of the projection and thickness of the
disc portion 1s about 0.162 inches. In embodiments the length
of the projection and thickness of the disc portion 1s between
0.08 inches and 0.25 inches. In embodiments the length of the
projection and thickness of the disc portion 1s between 0.08
inches and 0.32 inches. The post may have a flat end, a
sharpened end, or arounded end. In an embodiment where the
sabot assembly 1s part of a 12 gauge shotgun cartridge, the
diameter of the disc portion may be about 0.7 inches. In
another 12 gauge embodiment, the diameter of the disc por-
tion may be about 0.72 inches. In another 12 gauge embodi-
ment, the diameter may be 0.50 to 0.73 inches in diameter. In
a 12 gauge embodiment, the sabot may have a diameter of
about 0.725 inches, or 1n another 12 gauge embodiment 0.70
to 0.73 1inches. The projectile seating base may have an axial
thickness of about 0.20 1nches. Ina 12 gauge embodiment the
axial thickness of the projectile seating projectile seating base
may be from 0.15 to 0.25 inches. In a 12 gauge embodiment
the axial thickness of the projectile seating projectile seating,
base may be from 0.125 to 0.350 inches.

In embodiments, the projection may extend into the base
portion 20% or more of the axial length of the base portion.
That 1s, the distance from the rear surface, to the forward
facing projectile engaging surface. In other embodiments, the
projection may be 20 to 30% of the axial length of the base
portion. In other embodiments, the projection may be 30 to
60% of the axial length of the base portion. In other embodi-
ments, the projection may be 50 to 70% of the axial length of
the base portion. In other embodiments, a bore may extend
entirely through the sabot base portion with the projection
partially through, exactly through, or beyond the axial length
of the sabot base portion. In embodiments the projection may

extend 100% or more of the axial length of the base portion.
In other embodiments, as 1llustrated 1n FIGS. 26-28, the pro-
jection may extend the entire thickness of the sabot base

10

15

20

25

30

35

40

45

50

55

60

65

12

portion. In embodiments the projection may extend into a
conforming recess 1n the slug.

In another aspect, the projection, configured as a post, 36
engages the rear of the projectile 14 to serve as a force trans-
ferring conduit that minimizes the compressive forces that are
applied to the projectile seating base 26 to minimize the
deformation of the projectile seating base 26. In this configu-
ration, the force applied to the disc portion 34 can be trans-
terred directly into the projectile 14. The post may engage a
conforming recess on the projectile. This creates a stable
structure extending from the pusher plate to the projectile to
minimize wobble. In embodiments, the post may be posi-
tioned so that1t1s not engaged with the projectile before firing,
but after firing when the projectile seating base 1s compressed
the post may then engage the projectile. In embodiments, a
hole may be provided through the projectile seating base to
the seating surface (not shown).

As depicted 1n FIGS. 10-11 and 13, the projectile seating
base 26 can further comprise a recess 38 for receiving the
projection 36. In one embodiment, the recess 38 can be funnel
or conical or frustoconical shaped to facilitate the insertion of
the projection within the bore hole 38 while aligning the
pusher plate 30 with the sabot 12. Conventional sabots, due to
injection molding mold design may have such a recess at the
center of the rear surface of the sabot where the polymer 1s
injected into the mold cavity. Such arecess may be utilized for
receiving the projection of the pusher plate. These conven-
tional sabots with an axially centered depression opposite the
slug/projectile recerving surface, can have enhanced accuracy
in shotgun shell cartridges with the placement of a rigid disc
and axial projection at the sabot end. Additionally there 1s a
dramatic improvement in non umform axial deformation and
obliteration of the sabot ends with the placement of the rngid
disc at the sabot end. Ideally such 1s attached such as by the
projection being configured as a prong or post extending from
the disc into the axially centered depression.

As depicted in F1IGS. 26-28, the protrusion 36 o the pusher
plate 30 can extend through the base portion 26 and engage a
corresponding recess 40 1n the rear of the projectile 14. The
projectile recess 40 1s axially centered to maintain the align-
ment of the pusher plate 30 as the pusher plate 30 1s pushed
forward during firing. In this configuration, the forward
motion of the pusher plate 30 compresses the base portion 26
of the sabot 12 against the projectile 14, wherein the disc
portion 34 maintains an even radial expansion of the base
portion 26. In one aspect, the base portion 26 can comprise a
durable polymer capable of radial deformation without frac-
turing. In another aspect, the base portion 26 can comprise an
clastomeric material deformable by the forward motion of the
pusher plate 30, as depicted 1n FIG. 18. In this configuration,
the wings 28 can comprise a durable polymer capable of
engaging the barrel walls or rifling.

A method of reducing deformation of a sabot 12 due to
competing setback forces created by the inertia of a projectile
14 seated within the sabot 12 and propellant forces for pro-
pelling the saboted projectile 14, comprises positioning a
pusher plate 30 against the rear of the projectile seating pro-
jectile seating base 26, wherein the pusher plate 30 comprises
a projection 36 extending axially 1nto the projectile seating
projectile seating base 26 until proximate to the rear of the
projectile 14. The method turther comprises firing a propel-
lant thereby directing the propellant force against the pusher
30 plate such that the energy 1s directed through the projection
36 1nto the rear of the projectile 14 rather than the through the
polymer projectile seating base 26.

As shown 1n FIGS. 14-16, a muzzleloader projectile 40,
according to an embodiment of the present invention, com-
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prises a projectile body 42, a polymer base 44 and a pusher
plate 46. The projectile body 42 comprises a generally conical
shape and defines a longitudinal axis b-b. The projectile body
42 also defines an elongated inset cavity 48 transverse to the
axis b-b and positioned at the rear of the projectile body 42. As
depicted, the inset cavity 48 extends across the radial diam-
cter of the projectile body 42. In other aspects, the inset cavity
48 can extend across less than the entire radial diameter of the
projectile body 42. The polymer base 44 comprises a cylin-
drical shape and defines an elongated ridge 50 on one of the
planar faces of the polymer base 44. The elongated ridge 50 1s
shaped to correspond to the shape and length of the inset
cavity 48 such that the ridge 50 can be mserted into the cavity
48 to interlock the polymer base 44 with the projectile body
42. The pusher plate 46 can further comprise an axially
extending projection 32 insertable into the rear of the polymer
base 44 opposite the ridge 50 such that the polymer base 44 1s
sandwiched between the pusher plate 46 and the projectile
body 42 in the assembled projectile 40.

As shown 1n FIGS. 14-15, a propellant charge 54 1s posi-
tioned within the barrel of the muzzleloader behind the
pusher plate 46 when the projectile 42 1s loaded within the
barrel. As depicted, the projectile 42 has an outer radius that
1s nominally less than the inner diameter of the lands of the
rifling. In other aspects, the projectile 42 has an outer radius
s1zed to minimally engage the ritling.

As shown 1n FIGS. 14-18, during firing, the propellant
gases created by the i1gnited propellant charge 34 pushes
against the pusher plate 46 to cause the polymer base 44 to
expand radially outward to engage the rifling of the barrel and
obturate the barrel. The projection 52 controls the radially
expansion ol the polymer base 44 such that polymer base 44
expands evenly outward to fully seal the projectile 40 to the
barrel and maintain the alignment of axis b-b with the longi-
tudinal axis defined by the barrel to prevent wobbling of the
projectile 40. The engagement of the expanded polymer base
44 to the nfling causes the polymer base 44 to spin as the
projectile 40 travels down the barrel. The interlocked ridge 50
of the polymer base 44 and cavity 48 of the projectile body 42
translates the rotation of the polymer base 44 to the projectile
body 42 to spin stabilize the projectile 40. In one aspect, the
ridge 50 can disengage from the inset cavity 48 upon leaving
the barrel such that the spin-stabilized projectile body 42
continues onto the target.

In embodiments of the invention, a polymer obturating
base with a radially extending disc and a forward axial pro-
jection that obturates upon firing 1n accord with an embodi-
ment of the mvention need not be directly engaged with the
projectile, that 1s, there may be, for example, a cylindrical or
ring shaped spacer there between. In that the direct compres-
stve forces of the firing will be controlled and axially uniform,
the positioning will not negate the advantages provided
herein. Additionally, cylindrical base portions that provide
obturation behind projectiles, that do not necessarily directly
engage the projectile are included within the scope of the
inventions herein. Additionally, cylindrical base portions
with a disk and forward projection, whereby the disc and
projection provide uniform axial deformation of the cylindri-
cal base portion, and that do not obturate the barrel but do
provide shock absorption at the firing of the propellant, and
that do not directly engage the projectile are included within
the scope of the inventions herein.

In embodiments of the invention the pusher plate with the
disc may have a circular circumierence or may have a polygo-
nal shape. Referring to FIGS. 19-22, alternate configurations
of the pusher plate are 1llustrated. In embodiments, the pusher
plate may not be planar on each or both sides. For example,
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the disc may have a thickeming towards the center on the
torward/projectile side, resulting 1n a tapered shape, see FIG.
22. The rear side may have a slight central recess providing a
cup shape, see FIG. 20. A tapered forward surface of the disc
may extend into and define a forward axial projection, see
FIG. 22. It 1s believed that the taper may provide an enhance-
ment of the uniform radial outward expansion of the cylin-
drical polymer base into which 1t 1s inserted. This 1s particu-
larly advantageous where obturation of the base portion 1s
desired.

Referring to F1IGS. 23 to 28, various other embodiments of
the base portion 26, the projection 36, and the interface
between the pusher plate and base portion are illustrated. FIG.
23 1llustrates that the winds of the sabot may be separate from
the base portion, the base portion may be T-shaped 1n cross
section as shown by FIG. 24. Although a gap i1s shown
between the disk of the pusher plate and the rear surface of the
base portion, they may also be 1n contact. FIG. 25 illustrates
a T-shaped sabot base portion without a pusher plate. FIG. 26
illustrates a projection extending entirely through the base
portion and into a corresponding recess 40 in the projectile
14. Upon firing the gap between the tip of the projection and
the bottom of the recess may close as the base portion 1s
compressed. FIG. 27 1llustrates an elastomeric base portion
with the projection extending through the base portion into a
recess 1n the projectile. FIG. 28 illustrates an embodiment
where upon firing and compression of the base portion, the
projection may contact the projectile.

Various prior art references disclose matenals, configura-
tions, features, and designs suitable for incorporation with the
inventive aspects and embodiments of the invention claimed
herein. See U.S. Pat. Nos. 4,488,491, 4,574,703, 5,214,238
and 7,302,892. These references are herein incorporated by
reference 1n their entirety.

While the invention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1n the drawings and described in detail. It 1s
understood, however, that the intention 1s not to limit the
invention to the particular embodiments described. On the
contrary, the intention 1s to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope of the
invention as defined by the appended claims.

The mvention claimed 1s:

1. A projectile assembly for conveying a projectile through
a firearm barrel, the projectile assembly comprising:

a sabot, a single slug sized for the sabot, and a pusher plate,

the sabot formed of a polymer and having a central longi-

tudinal axis, a forward end, a rearward end and a gener-
ally cylindrical outer surface, the sabot comprising:

a projectile seating base with a rear surface at the rear
end of the sabot and a forward projectile seating sur-
tace opposite the rear surface;

a plurality of wings unitary with and extending for-
wardly from the projectile seating base and positioned
circumierentially around the forward projectile seat-
ing surtace, the forward projectile seating surface and
wings defining a cup for recerving a projectile, the
wings openable outwardly for releasing the projectile
after the sabot and projectile leave the firearm barrel;

the pusher plate comprising:

a disc portion positionable at the rear surface of the
projectile seating base, the disc portion having a
periphery:

at least one projection extending from the disc portion
axially forward, the at least one projection displaced
from the periphery of the disc, the disc portion abut-
ting against the rear surface of the sabot and the pro-
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jection extendable into the projectile seating base of
the sabot, wherein the pusher plate 1s formed of a
material more rigid than polymer of the sabot and 1s
configured to not obturate the firearm barrel.

2. The projectile assembly of claim 1, wherein the disc
portion of the pusher plate 1s circular shaped and wherein the
at least one projection 1s a central axial projection.

3. The projectile assembly of claim 1, wherein the pusher
plate 1s formed of metal and the disk portion1s 0.015 to 0.200
inches thick.

4. The projectile assembly of claim 1, wherein the at least
one projection of the pusher plate comprises a single post
extending axially into the projectile seating base of the sabot
along the central longitudinal axis of the sabot.

5. The projectile assembly of claim 4 wherein the pusher
plate 1s comprised of aluminum and the disc portion and the
single post are unitary.

6. The projectile assembly of claim 1, further comprising a
projectile seated 1n the sabot and 1n combination with a shot-
ogun shell cartridge, propellant and wadding.

7. The projectile assembly of claim 6, whereby when fired
in a firearm, the disc portion and forwardly extending projec-
tion facilitate uniform axial deformation of the projectile
seating base upon compression due to propellant 1ignition.

8. The projectile assembly of claim 1, wherein the size of
the disc portion conforms to the rear surface of the sabot to
cover substantially the entire rear surface.

9. The projectile assembly of claim 1, wherein the projec-
tile seating base has an axial length and the projection extends
into the projectile seating base a distance of at least 20% of the
axial length.

10. A projectile assembly comprising:

a casing with a rearward primer end and a forward end;

a propellant 1n the casing adjacent the primer end;

a primer in the primer end of the casing for 1gniting the

propellant charge;

wadding positioned adjacent the propellant;

a sabot formed of a polymer in the casing forward of the
wadding, the sabot comprising a deformable cylindrical
portion unitary with a plurality of forwardly extending
wings, the sabot having a rear end with a rear surface,
and a central longitudinal axis,

a pusher plate comprising a non-obturating rigid disc and a
central projection extending from the disc forwardly
into the deformable cylindrical portion at the rear end of
the sabot, the pusher plate formed of a maternial more
rigid than the polymer of the sabot, a portion of the
pusher plate engaging the sabot; and

a projectile positioned 1n the sabot seated on the projectile
seating base.

11. The projectile assembly of claim 10, wherein the rear

surface of the sabot has a tapered recess and wherein the ngid

disc 1s engaged with the rear surface of the sabot and the
central projection extends 1nto the tapered recess.
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12. The projectile assembly of claim 11 wherein rigid disc
has a circular periphery and the projection 1s rod shaped and
unitary with the rigid disc.

13. The projectile assembly of claim 10, wherein the sabot
has a forward facing projectile seating surface, and there 1s an
axial length between the forward facing projectile seating
surface and the rear surtface of the sabot, and wherein the
projection extends 1nto the sabot a distance of at least 20% of
said axial length.

14. The projectile assembly of claim 10, wherein the sabot

1s formed of polyethylene and the pusher plate 1s formed of
aluminum.

15. A projectile assembly for conveying a projectile
through a firearm barrel, the projectile assembly comprising;:
a sabot having a deformable cylindrical polymer base por-
tion positioned rearwardly of the projectile, the cylindri-
cal polymer base portion having a forward end for facing
the projectile, a rearward end for facing toward propel-

lant, a central axis and a length;

a pusher plate 1n engagement with the rearward end of the
cylindrical polymer base portion, the pusher plate hav-
ing a disc portion with a periphery and a forwardly
extending projection with a tip end extending from the
disc portion along the central axis of the cylindrical
polymer base portion into the cylindrical polymer base,
the pusher plate formed of a material more rigid than the
cylindrical polymer base portion whereby upon firing a
propellent rearwardly of the projectile assembly in the
firearm barrel, the cylindrical polymer base portion 1s
compressed axially and deforms, and the pusher plate
and forwardly extending projection facilitate uniform
axial deformation of the cylindrical polymer base por-
tion upon the compression due to the propellant 1ignition.

16. The projectile assembly of claim 15 wherein the pusher
plate turther comprises a projection extending axially there-
from and wherein the projection 1s positioned 1n an axially
extending preformed recess at the rear end of the cylindrical
polymer base portion.

17. The projectile assembly of claim 15 wherein the cylin-
drical polymer base portion 1s sized such that the deformation
of the cylindrical polymer base portion provides obturation of
the firearm barrel as the cylindrical polymer base portion and
projectile travel down the barrel.

18. The projectile assembly of claim 135 wherein the pusher
plate 1s T-shaped 1n a cross section taken 1n an axial plane.

19. The projectile assembly of claim 15, wherein the sabot
1s formed of a polyethylene and the pusher plate 1s formed of
aluminum.

20. The projectile assembly of claim 15, wherein the sabot
has a forward facing projectile seating surface, and there 1s an
axial length between the forward facing projectile seating
surface and the rear surface of the cylindrical polymer base
portion, and wherein the projection extends 1nto the cylindri-
cal polymer base portion a distance of at least 20% of said

axial length.
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